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® Control mechanism.

© A control mechanism for a displaceable control

member such as an aircraft pilot's "joystick" in-

cludes an array of pressure transducers (20) in con-

tact with a pressure plate (22) which in turn is in

pivotal connection with the control member (10) op-

erated by the pilot. Adjustable springs (26) bias the

pressure plate (22) towards the transducers (20).

Pivotal movement of the control member (10) tends

to compress the springs (26) and to cause the

transducers (20) to generate output signals repre-

sentative of differential pressure. The signals are

then processed by circuitry (34) to provide inputs to

flight control computers.
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CONTROL MECHANISM

The present invention concerns a control

mechanism for a displaceable control member. Al-

though the invention is not so restricted, it will be

particularly described with reference to one possi-

ble area of application, namely an aircraft

"joystick" or lever controller.

Known pilots
1

control levers (joysticks) are sat-

isfactory in normal flying conditions but are less

satisfactory when the aircraft flies in "high-g" con-

ditions. In such extreme conditions it may occur,

for instance, that the pilot wishing to push a control

lever forwardly in fact pushes it outwardly. More-

over, in known control levers the lever centering

arrangement is not capable of adjustment to the

idiosyncrasies of a particular pilot.

The present invention seeks to overcome the

drawbacks of known control mechanisms and to

provide an arrangement in which the mechanism

compensates in use for the actuation force being

misdirected e.g. in extreme conditions, and in

which the centering can be adjusted to suit individ-

ual operators.

According to the present invention, there is

provided a control mechanism for a displaceable

control member actuatable by an operator, com-
prising;

a plurality of pressure transducers arranged in a

predetermined array and each effective to produce

an output signal indicative of pressure;

a pressure application member in pivotal connec-

tion with said control member;

the pressure application member being mounted to

said transducers by way of biasing means for vary-

ing the pressure applied by said pressure applica-

tion member in mutually opposite senses to at

least two of said transducers in functional relation-

ship with the magnitude of the displacement of the

said control member; and

signal processing means for processing the output

signals of said at least two transducers into a

control output signal.

Preferably, said pressure application member
is one principal element of a ball-type joint the

other principal element of which is attached to or

forms part of said control member.

In a preferred embodiment, said other principal

element is a part-spherical member having an an-

nular lip constituting a fulcrum bearing against a

fixed structure supporting said transducers.

The control mechanism may further include a

positionally adjustable limiting member disposed

so as to limit the pressure applied by said pressure

application member to at least two of said trans-

ducers.

Said control member preferably has an invert-

ed part-spherical portion in engagement with a

complementarily shaped portion of said pressure

application member which latter portion adjoins an

annular flange of said pressure application mem-
5 ber, said flange being biased by springs into con-

tact with said transducers mounted on a retaining

plate recessed to accommodate said part-spherical

portion, whereby pivotal movement of said control

member causes, in opposition to the bias of said

7a springs, said pressure application member to dis-

engage from said transducers.

Preferably, the ratings of each of the springs

are individually adjustable e.g. by varying their

length. This will compensate for a pilot not pushing

75 his control lever in the desired direction, while

giving htm the necessary "feel" feedback, and the

springs of the array may be "tailored" for each

pilot individually.

The invention is described, purely by way of

20 example, with reference to the accompanying dia-

grammatic drawings, wherein:

Fig. 1 is a part-elevation, part cross-section of a

control mechanism according to the invention,

and

25 Fig. 2 is a plan view of the control mechanism

shown in Fig. 1

.

Referring to the drawings, an aircraft pilot's

"joystick" or controller has a hand grip (not shown)

attached to a short column 10 which terminates in

30 a hemispherical lower end 12 taking on the appear-

ance of an inverted mushroom and having, at the

upper edge (as viewed) of this end 12, a peripheral

fulcrum lip 14. The lip 14 bears against a retaining

plate 16 which is recessed at 18 to accommodate
35 the column 10 and on which is mounted a plurality

of pressure transducers (sensors) 20 arranged in a

circular array. In this example, there are eight pres-

sure sensors 20. In contact with the hemispherical

lower end 12 and supporting it to the retaining

40 plate 16 is a pressure application plate 22 which

has a complementary hemispherical portion 22a

and an annular flange 22b. The fiange 22b is

mounted directly to and seated on the pressure

sensors 20 by way of a biasing force of coil

46 springs 24. The springs 24 are each mounted on a

threaded shank 26 between nuts 28. one nut 28

securing the shank 26 on the top surface (as view-

ed) of the retaining plate 16 while the other nut 28

supports the end of the spring 24 remote from the

so pressure application plate 22. Mounted below the

pressure application plate 22 is an adjustable pres-

sure limiting ring 30 which is positioned on a

casing 32 such that it will limit the downward

movement (as viewed) of the pressure application

plate 22.
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The casing 32 includes printed circuit boards
*

34 carrying e.g. bridge circuits electrically con-

nected by means not shown to the outputs of the

transducers 20. Terminals and couplings 36 for

electrical inputs (e.g. from a non-illustrated power 5

supply) and outputs are provided on the external

surface of the casing 32.

In operation, when a force is applied radially to

the non-illustrated handle, the column 10 will pivot

on the fulcrum lip 14 directly below the line of 10

applied force. This will cause the pressure applica-

tion plate 22 to lift from its seat on the pressure

sensors 20 which are diametrically opposed to the

pivot point. This causes the springs 24 to com-

press and thus the pressure on those sensors 20 to 75

change from a positive to a negative load. The

differential pressure signals produced across sev-

eral sensors are passed to the circuitry on the

boards 34 for processing into an output signal, e.g.

a signal that may be interpreted in the above- 20

mentioned preferred application of the invention as

a demand signal to flight control computers to

produce a change in aircraft attitude, such as roll or

pitch.

25

Claims

1. A control mechanism for a dispiaceable control

member (10) actuatable by an operator, com-

prising: 30

a plurality of pressure transducers (20) ar-

ranged in a predetermined array and each

effective to produce an output signal indicative

of pressure; characterised in that

a pressure application member (22) is in piv- 35

otal connection with said control member (10);

the pressure application member being moun-

ted to said transducers by way of biasing

means (26) for varying the pressure applied by

said pressure application member (22) in mu- 40

tually opposite senses to at least two of said

transducers (20) in functional relationship with

the magnitude of the displacement of the said

control member (10); and

signal processing means (34) coupled to said 45

transducers (20) and effective to process the

output signals of said at least two transducers

(20) into a control output signal.

2. A control mechanism according to claim 1, so

characterised in that said pressure application

member (22) is one principal element of a ball-

type joint the other principal element (12) of

which is attached to or forms part of said

control member (10). 55

3. A control mechanism according to claim 2,

characterised in that said other principal ele-

ment is a part-spherical member (12) having

an annular lip (14) constituting a fulcrum bear-

ing against a fixed structure (16) supporting

said transducers.

4. A control mechanism according to any preced-

ing claim, characterised in that a positionally

adjustable limiting member (30) is provided

limit in use the pressure applied by said pres-

sure application member (22) to at least two of

said transducers (20).

5. A control mechanism according to claim 1,

characterised in that the said control member

(10) an inverted part-spherical portion (12) in

engagement with a complementarily shaped

portion (22a) of said pressure application

member (22) which latter portion (22a) adjoins

an annular flange (22b) of said pressure ap-

plication member, said flange (22b) being bi-

ased by springs (26) into contact with said

transducers (20) mounted on a retaining plate

(16) recessed (18) to accommodate said con-

trol member (10), whereby in use pivotal

movement of said control member (10) causes,

in opposition to the bias of said springs (26),

said pressure application member (22) to dis-

engage from said transducers (20).

6. A control mechanism according to any preced-

ing claim, characterised in that the biasing

force of said biasing means (26) is adjustable.

7. A control mechanism according to claim 6,

characterised in that a spring (26) of adjustable

rating is associated with each said transducer

(20).
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